I. NMR Tube Setup for 1 H T 1 Measurements To measure relaxivity at 9.4 T, an apparatus was assembled as described in Figure  S1 . Sample solution (150 µL) was pipetted into a coaxial insert (4 mm tube with 60 mm stem, Norell) that was gently spun to allow all liquid to settle on the bottom of the tube; another NMR tube (5 mm diam., Wilmad) was filled with D 2 O, and the coaxial insert was placed inside this 5 mm NMR tube. The finished assembly enables the thinner end of coaxial insert to be positioned at the detection window of the NMR probe. This apparatus is then ready for T 1 measurement. Figure S1 . NMR tube set up. Sample τ
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